Induction of apoptosis by takrisodokyeum through generation of hydrogen peroxide and activation of caspase-3 in HL-60 cells.
Takrisodokyeum (TRSDY), a Chinese herbal medicine, has been known to exert anti-tumoral activity in Korea. However, its molecular mechanism of action is not understood. In this study, we found that TRSDY induced apoptosis in HL-60 cells as evidenced by both a characteristic ladder pattern of discontinuous DNA fragments and an increase of annexin V+/PI- stained cell population. Our data demonstrated that TRSDY-induced apoptotic cell death was accompanied by activation of caspase-3 and cleavages of its substrates, poly(ADP-ribose) polymerase (PARP) and RhoGDP dissociation inhibitor (RhoGDI-2; also called D4-GDI) in a time- and concentration-dependent manner. Caspase-3 inhibitor, but not caspase-1 inhibitor, prevented TRSDY-induced apoptosis. Furthermore, treatment with TRSDY increased the production of intracellular hydrogen peroxide and pretreatment of cells with anti-oxidants conferred complete protection against hydrogen peroxide generation and subsequent caspase-3 activation. Taken together, these results suggest that TRSDY induces hydrogen peroxide generation, which, in turn, causes activation of caspase-3, degradation of PARP and D4-GDI, and eventually leads to apoptotic cell death.